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I. Introduction
Single crystal Ni-Mn-Ga exhibits magnetic shape
memory behaviors. This entails a shape change
when the sample is exposed to a varying magnetic
field. Small angle grain boundaries are defects
formed during crystal growth. These defects inhibit
actuation, and promote fatigue damage and failure.
Figure 1 Differential
interference contrast
microscopy image of
Ni-Mn-Ga sample
with a small angle
grain boundary
(SAGB) [1].
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III. Process

IV. Results & Conclusion

• A Ni-Mn-Ga single crystal was cut to size 3.94mm
x 5.44mm x 3.30mm (Figure 3).
• The composition of the crystal was Ni51-Mn21.6Ga21.4 (numbers indicate atomic percentages).
• The cross-sectional face was then mechanically
polished to a 1μm surface finish.

1 mm

Figure 3 An austenitic Ni-Mn-Ga sample cut with
all faces parallel to {100}.

II. Motivation
Ni-Mn-Ga is being investigated as a possible
material for use in devices such as
• Actuators
• Micropumps (Figure 2)
• Solid state devices

The two-dimensional data representation
(Fig. 5) contains information about phase
and orientation. The 2θ peaks in Fig. 6a
correspond to the martensitic and
austenite phases, meaning the sample is a
mixture of martensite and austenite rather
than entirely austenite. The χ plot (Fig. 6b)
shows three pairs of peaks which
corresponds with three different grains
within the sample. Further experiments
will be conducted on the density of small
angle grain boundaries in Ni-Mn-Ga
samples and methods of preventing the
formation of small angle grain boundaries.

• X-ray diffraction (Figure 4) was used to
characterize the polished face.
• Diffracted intensities were integrated to produce
the plots shown in Figure 5.

(a)

Figure 5 X-ray diffraction data of
the {400} plane of a single crystal
Ni-Mn-Ga sample.

(b)

Figure 6 X-ray diffraction data as a 2θ plot (a) and χ plot (b).
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